INTRODUCTION {#sec1-1}
============

Irritable bowel syndrome (IBS) is one of the most common functional gastrointestinal disorders characterized by abdominal discomfort associated with altered bowel habits.\[[@ref1]\] Recent studies have demonstrated that a high proportion of IBS patients shows an association with psychological factors, especially depression, anxiety, and somatization.\[[@ref2][@ref3][@ref4]\] The prevalence of psychiatric disorders including depression, generalized anxiety disorder, panic disorder, and somatization disorder was ranged between 29% and 61% in IBS patients.\[[@ref5][@ref6]\] Lydiard and Falsetti\[[@ref7]\] reported that 94% of IBS patients had a lifetime prevalence for an Axis I psychiatric disorder. Approximately, 40% of patients with anxiety or mood disorders fulfilled the IBS criteria and IBS was more observed in patients with panic disorders (4-6 times) compared to those without panic disorders.\[[@ref8]\]

While some believed that IBS is a biopsychosocial disorder with disturbances of motor function, heightened visceral sensitivity, and possibly central nervous system disturbances,\[[@ref9][@ref10][@ref11]\] others suggest that IBS is not a psychiatric disorder, but psychosocial factors influence how the illness is experienced and acted upon.\[[@ref12]\] However, there is a considerable of evidence supporting an association between psychological distress, environmental stress, and functional gastrointestinal disorders, especially IBS.\[[@ref9][@ref13][@ref14]\] Locke *et al*.\[[@ref13]\] with a nested case--control study on the general population revealed that the psychological distress was significantly associated with the presence of a functional gastrointestinal disorder. Other studies have also observed higher rates of somatization in outpatients with IBS.\[[@ref14]\] Given the high prevalence of anxiety-depressive disorders and low quality-of-life scores in IBS patients, it is suggested that psychiatric assessment may facilitate management of the IBS suffers and improve their quality-of-life.\[[@ref15][@ref16]\]

Although a range of Iranian studies concerning IBS has been conducted on estimation of the prevalence of IBS,\[[@ref17][@ref18][@ref19][@ref20]\] there is a few information on the investigation of psychological features of IBS patients in Iran.\[[@ref15][@ref16]\] Therefore, we aimed to evaluate the relationship of psychological distress with IBS in outpatient subjects.

MATERIALS AND METHODS {#sec1-2}
=====================

This research work was designed as the case--control study. All outpatient subjects visited by the gastroenterologist between October 2010 and October 2011 at Taleghani Hospital gastroenterology clinic, Tehran, Iran, and diagnosed as IBS (according to Rome III criteria) were invited to participate in the study. A control group including individuals who were referred to the other clinics due to medical problems rather than gastrointestinal chief complains was entered to the survey. We compared the psychological state of an outpatient group with the syndrome both with subjects with the syndrome who had not reported having it.

After explanation of the study aim, patients and controls were asked to give their written consent to participate. The study received the approval from Ethics Committee.

All patients and controls asked to complete the Symptom Checklist-90-Revised (SCL-90-R). SCL-90-R is a 90 item self-administered inventory that used for measuring the psychological problems in the past 7 days. Participants are requested to rate the severity of their symptoms on a five-point scale ranging from 0 to 4 (0 = no problem-4 = very much) over this period. SCL-90-R has nine subscales (somatization, obsessive--compulsive, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation, and psychotics) and three global indices (global severity index \[GSI\], positive symptom distress index \[PSDI\] and positive symptom total \[PST\]). GSI, which is obtained by averaging the scores over the total number of items, serves as a reliable measure of psychological distress. The questionnaire has also seven items known as additive items (item 19, 44, 59, 60, 64, 86, 89). The additive items are not pure reflections of one specific dimensional construct, and they are designed to aid in making accurate predictions concerning the respondent\'s clinical status. They include poor appetite, trouble falling asleep, thoughts of death or dying, overeating, awakening in the early morning, restless/disturbed sleep, and feelings of guilt.

Ability of the each of the SCL-90-R subscales to predict IBS was evaluated by multivariate logistic regression. The disease status was used as the dependent variable and all nine subscales, and three global indices of SCL-90-R served as independent variables in the logistic model. For the aim of controlling confounding effect, demographic variables including age, gender, educational level, marital status, employment status, smoking, alcohol use, and body mass index (BMI) were interred in the logistic regression analysis as covariates. The mean scores of additive items were compared using Student\'s *t*-test between IBS patients and controls. Background variables were compared by Pearson\'s Chi-square test (categorical variables) and Student\'s *t*-test (continuous variables). All statistical tests were two-sided, and *P* \< 0.05 were considered significant.

RESULTS {#sec1-3}
=======

Demographic characteristics of participants {#sec2-1}
-------------------------------------------

Overall, 153 IBS patients and 163 controls agreed to participate to this study. The profile of IBS patients was similar in terms of sex, marital status, employment status, BMI, smoking habits, and alcohol drinking habits to the control group, except that a lower ages and less educated was more observed in IBS patients compared with controls \[[Table 1](#T1){ref-type="table"}\].

###### 

Demographic characteristics of participants
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Psychological distress in irritable bowel syndrome patients and controls {#sec2-2}
------------------------------------------------------------------------

The mean scores for the SCL-90-R subscales and three global indices in IBS subjects and controls are given in [Table 2](#T2){ref-type="table"}. A significant association of IBS with all nine subscale and three global indices scores of the SCL-90-R was detected, with numerically greater mean scores observed in subjects with IBS.

###### 

Comparing mean scores of the SCL-90-R GSI, PST, and PSDI and subscales between IBS patients and controls
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As seen in [Table 3](#T3){ref-type="table"}, patients with IBS reported significantly higher levels of poor appetite, trouble falling asleep, thoughts of death or dying, awakening in the early morning, restless or disturbed sleep, and feelings of guilt compared to the controls. Further analysis indicated that all of the above difficulties (except overeating) were significantly higher in women with IBS than the control women (*P* \< 0.05). However, men with IBS have experienced more difficulties regarding trouble falling asleep, thoughts of death or dying, restless or disturbed sleep, and feelings of guilt compared to the control men (*P* \< 0.05).

###### 

Comparing mean scores of the SCL-90-R additive item between IBS patients and controls
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Multivariate analysis indicated that five of the SCL-90-R subscales including interpersonal sensitivity, somatization, paranoid ideation, depression and phobic anxiety, and all global indices including PST, PSDI, and GSI were significantly associated with IBS (age, gender, educational level, marital status, employment status, smoking, alcohol use, and BMI) \[[Table 4](#T4){ref-type="table"}\].

###### 

Multivariate analysis of predictors for the development of IBS, adjusting for age, gender, educational level, marital status, employment status, smoking, alcohol use, and BMI
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DISCUSSION {#sec1-4}
==========

In this case--control study, we investigated the association of psychological problems with IBS status. IBS was diagnosed by Rome III criteria, and the psychological features were assessed by SCL-90-R. We also examined the independent psychological predictors of IBS (adjusted for some demographic factors).

We found that IBS was correlated with higher mean scores of all SCL-90-R subscales and PST, PSDI, and GSI indices in univariate analysis. IBS patients like many other medical patient groups, experience levels of depression and anxiety.\[[@ref4]\] Clinic patients with gastrointestinal disorders (especially IBS) have higher prevalence of psychological distress (40-60%) compared to healthy individuals (\<20%).\[[@ref4]\] The most common psychological problems that often precede or occur simultaneously with gastrointestinal disorders are anxiety, depression, panic, posttraumatic stress, and somatization disorders.\[[@ref6][@ref8][@ref13][@ref14]\] The American gastroenterological association technical review on IBS reported psychiatric comorbidity about 40-90% of IBS patients referred to tertiary care centers.\[[@ref21]\] Locke *et al*.\[[@ref13]\] with a nested case--control study revealed that functional gastrointestinal disorders were more likely to be reported by those with higher scores on each of the nine SCL-90-R scales (except phobic anxiety). Our multivariate logistic regression analysis also showed that interpersonal sensitivity, somatization, paranoid ideation, depression, and phobic anxiety and all global indices including PST, PSDI, and GSI have ability to predict the IBS status independently. Similar to our results, Choung *et al*.\[[@ref9]\] found that all of the SCL-90-R subscales-except phobic anxiety-were independently associated with IBS relative to non-IBS (*P* \< 0.05). Somatization, interpersonal sensitivity, and total life event stress were reported as independent related factors (adjusted for age and sex) for functional gastrointestinal disorders.\[[@ref13]\]

Some suggest that coexisting of gastrointestinal symptoms with IBS is associated with an increased level of psychological disorders.\[[@ref22]\] A positive correlation between the GSI and the number of gastrointestinal symptoms in IBS patients with upper gastrointestinal symptoms was reported by Talley *et al*.\[[@ref23]\] Balboa *et al*.\[[@ref24]\] show that the comorbidity of functional dyspepsia with IBS has a significant negative impact on the psychological status. Unlike the studies mentioned above, others have found that the number of comorbid functional gastrointestinal disorders does not predict the rate and severity of anxiety and depression.\[[@ref25]\]

With regards to additive items, we have received more complaints about poor appetite, trouble falling asleep, thoughts of death or dying, early morning awakening, disturbed sleep, and feelings of guilt in IBS patients comparing to controls. There are a few studies on evaluation of nongastrointestinal symptoms such as poor sleep in IBS patients. The prevalence of poor sleep has been reported by 25-30% of IBS patients.\[[@ref26][@ref27]\] The frequency of self-reported sleep disturbance in women with IBS (25%) was significantly higher than in controls.\[[@ref28]\] Perceived poor sleep was reported by more than half of IBS patients, and it was related to increased IBS symptom severity the next day.\[[@ref29]\] Of the most common causes of poor sleep is psychological distress,\[[@ref30][@ref31]\] and the level of psychological distress has been shown to be noticeably higher in IBS patients.\[[@ref32][@ref33]\] On the other hand, several studies have found an association between BMI with gastrointestinal symptoms\[[@ref34][@ref35][@ref36]\] and obesity is associated with disturbed sleep and shorter sleep duration.\[[@ref37][@ref38]\] In the present study, BMI was considered as a confounder variable and all analysis adjusted for BMI and some other demographic factors. Our study was clinic-based, and it could have a source of selection bias. Our cases and controls were selected from the clinic and hence it may not be a representative of the general population. Individuals seeking medical care may be psychologically different from the whole population. Furthermore, we did not have any information about diagnosis in the control group that this issue could influence the results. Our findings, therefore, need to be interpreted with caution.

It is an obvious step by steps we can suggest a particular etiological model to explain the occurrence of IBS for discussing the findings from that perspective. We hope, this study done as a background for other researches in IBS Iranian patients. In conclusion, psychological features are strongly associated with IBS; notably, interpersonal sensitivity, somatization, paranoid ideation, depression, phobic anxiety, and all global indices including PST, PSDI, and GSI is significantly associated with IBS independent of age, gender, education level, marital status, smoking, alcohol use, and BMI. Hence, the appropriate psychological assessment in these patients is critically important.
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